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(57) 

mm i&isioo±(ciooo~ioooo Amm 
(Dm-^-vTjv^z.'yA (Ai) ^ft}t7)is.=.<yA^^ 

&Jg^bft:«/1^r:>^UTmi^«Jil 0 2, 10 

2' *»i£-r-5. '^\zm2^mmtvxm^iif>9)v 

(Ta) S&tt^'>^'JP^!fe*lll^«ei 0 2> 10 
2' *WSnfcS1g©±M{Cift»t^51i-, i^l?TS«il 

0 0 «;ie«»^ss»co!>4>i:xniftfBf^^$n;&i(2^s 
ji©j?s © 5 0 ~ 9 8 xmrn^-visMEE-r-^f^mzm- 
\zwimmit^mmr^. mzmm&'vfS2^mm^<kx^ 
m 1 ^mta 1 0 2 ©nassflss^r-s**. ii©iBS 2 

ifeSJi Srffi i;TS«±^*:i;:«fiS*m»&5n«.©T® 2 ^ 

mm^m 1 0 s ^ 1 1 0 2 lig^^ies 
K^bi^nm 1 nffiK^ 1 0 4 $}^js-r£. 
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100 
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I 

;p5-':7A^Meo«sBsa'5^M>'t«y net. wib& 

a. 40 
Wi^&mm'p^^-rtit^ 1 •D<D&mm\t^±izmmmif& so 



!RfffisF7-150 17 

2 

Cii«9i 1 3 ] wiHs 1 sf:£i^wtttai3Vi-fn*^ i o 
<i!>^JSJi& 5 0-^98 %@KlilSK^b-r'S>^m'726<& 

[SI«JB 1 4 1 WES 2 0f «WfWB«ai3Vi-fn*^ 1 -D 

[11*31 1 5 ] *(iiEv>-fn*> 1 •z>o^mm\ti'>f')v 
(Ai) *fc«7JV5-'>A (Ai) ^^-vm^r^c 

1 8 ] WfB'>?S < t 2 a£A±©^S® 

j>ccjgi«f sxiettwi2ss±®^fflict9i2v»rn*^ i 
1 oo^iRi jiicwiaiifi© 1 •:)<D^mm^m^L^m> 
^z.t si^a fr«»*3S 1 1 ia«©¥fia^SH©fi 
Cif 1 9 3 t5iHt>Tn*> 1 -Dn^mmnm^ \t i 

0 0 ~ 2 0 0 0 AgS-ejg^TS i t ^feiRrSi t-r-SW* 

-rsxsi:, 

/t:5'->i£JKft!c-r5Xet, 
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(3) 

3 

•&^T?B2*)ss*jgjES-r5xet, 

sn5;itSimsfr5«*JS2 2E«o¥««*se 

taiEm 1 ^Wkn^-ynzmfm^m^ t vxy thu 
^'©m 1 tm^mmzm^-r?> c t s^ftst-rsvK^ 

iHB« 2 ^iJHl±C7;V5 A*fcf47;P5 A^ 

■en 3 AJSH^jg^-rsiat. 

tfjE* 3 ^mmnz^^mm^m t vry* h us^x h 



1$M¥7-1 5 0 1 7 
[WTStm. 2 7 ] taSHligffiK^b^Bffl L.TV>S^ 2 

s«<kt;m3&as»^SEissft:sn. s^gBiii^JS 
/t3'->ttffl5»iS«i6fl:sn-& t*i*istf «««« 

[0 0 0 1] 

[mm±<Dmm»w] (fiat pan 

el display) ^j^zf^oim^Jimzm . mz^mmm 

(liquid crystal dlspaly -.STFLCD) *J;tX-€-0» 
[00 02] 

(CRT) sf^#-r§c:t*t-c€5;*:lH:f^«s%^ei:L/ 

KfiHtilfiV h U y97sm^^rS7i77-^ h >J 5/ X 
mffi$>K). (electric field) CiitpTSEfii)^?-® 

U i7 XS L C D ttC R TSSMB V 5 .BSStSB/e tB 

[0 0 0 3] jSSas^gB©i«Si(iaB^b45J;t;:*:li 

i t; tf i7 -b ;i.ffiifiacoiie/Mc J; S ili*IM'>*t'i5'^8 W (c^T 

», fllfiSi^«-e*a7;P5r::':;A (AO 
IzmmLft^. mmWtit (anodic oxidation) UT^- 

[0004] HI iimi<Dm^mims<D^mv-( 7 

hSS^-r. BI2A> 02B, 0 3C*3J:t/:03D'b?Je3l5 
©S«(C<fcS7)I^5=:'i^Ay- hit8:j3 ir/ziay- Mffi 

2 AttSaiBH 1 ® I - I ' C»-3rE«S32SfiBS 
^•rSrHiaTJ&0> 02Bt*WE01©II-ir tC»o 
T»Kh7>'v>X^'fi8 (Tliin Film Transistor; £tTT 
FTO) *a%-r»rBBiT«0, 03 CBflflEBIl ©III 
-III ' (w»oT#I)nS««5S^L. 03DJi«^© 

SfiiHSS^-r (MW 1 (::0^-a-f) . 

[0 0 0 5] 0 2*±i;03*#PL', SIS 

1 0±K7;l'5n'>A«X/"<5;^'?!lJ&CJ:^T«l 0 0 
0~2 0 0 0 A©J?$-T?J^fi5f '.kiZ. mti7)l'S.=. 
"i;A*/t^r:>i>'Ly-hE»2 0, y-h«ffi3 0, 

nta^imm 1 ss 4 0 * j:r;sa^©«« 5 0 «7;v 

5:i<J?A»TJ^^-r-5o ^tC. ^^hVv'XhSrSlSiaM 

mmtixm^v, ^nmumz^-zfrm i 

S$nfcE«l32g85 (A) TFT (B) i, f>fl)n« 
mm (C) ©±fC#-r-67*M/'-:?Xh*l!j8*bTBHl 

^■a-So *v»T?, masLi o^mmm<tmmo'\'\z\*i^] 
aa:t— y>snfc7;i<'S-'>AHcw6 o~8ov©m 
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(4) 

5 

0 . y- 3 0 ^ i wjn^aro^ i 4 o ®s 

MCWl 0 0 0~2 0 0 0 A7;i/S='>AK<l:IBl 4(A 

$n&«« (A. B. c) ^amtn^7Jus.:z<t;Am 

[0 0 0 6] r(II37:t M'i?^ hS«tDK!V»fc 

iia*ft&;*:§[4'*fc«^S'fC2 0 0~4 0 0'Cr 
6 Oi^ffiJniS-ra. itmmmm (chemical vap 

or deposition;CVD) t?^iaift;->g3>Bl 6S1 iO 
0 0 0~3 0 0CACDW$T7;i'5-'J'AKft:ffill 4(A 

l|2!8fl:->Un>JBSl 0 0 0~2 0 0 0Afl)J9$-p)H 

2«'ft;->U3>/i^'->2 2«m-r'5. mi-fx. »*t 
H - If > s n^m 2 If -> u 3 >« 1 #ss -> 
UavB*±c^«2aft;j'y3>;i3'->2 2±lc2 0 
0~5 0 0 A®^3-t?}g^UI^^tr/ti'->i;'LTm2 
#aH>'«J3>/ti'->2 4*J:WiiaSl#SH'>U 
nwt^'-^i 8STFTfiSoy-xfeit;HW>T a? 

[0 0 0 7] IggttT. ;^/t-y^^mt'<J;Oi'DA (C 
r) &5 0 0~1 0 0 OAroffST. TjPSri'j/A (A 
1) *3000~8000 AcoW^TH^SlLTMi' 
->fl:L-«^i»2 8. TFTei5©V-7.*J;t;HW'1'> 

efii2 6*Ai;«^2 6 • , 2 8' sig^-rs. i^it 

T. I TO (Indiuo Tin Oxide) T3IQ«C$jK)l 0 0 

OA®J9$TX/V;/5'3!llft<fcoTJ^^L;t5'->'ft:L 
Tiii*«ffi3 2, #ln^Sfi?0m2«ffi4 2*it^/'«.y 
Ha^/'?^'-> 5 2 SJgi^-rSo 55 
[0 0 0 8] C®.fc5&tJe*®fi»ISfc*V>T, RSS^ 

««fl:», 2 0 0 ~ 4 0 0 ■ct?:*:St*&f4KS«l'-e 6 o 

96SitttPdO. 3XS^ftIt&A 1 -S I *fcttA 1 
-Pd««ffll/TVJ«. y-h^Ht^-p AhO»/S 
INi ®2S»SIR«|jg*ffifflLTV»S. «eoT. 7;V5 
=i1?L,^m<D\i)lUy{; (Eillocli)5S±*»ffiIU AIjOs 
|gi©lfi»1$tt&l«3±$-|t#S. 40 

[0 0 0 9] Vil^l'fS.ifi^, «|j£U&a£3lE©tt«Tii7 
;i,5r:C7A (Al) «S®if gi®fc*®y- MS8®»r 

[0 0 10] {>fiD$tt^/^ttll«$ft®^«f»:|8t 50 



^Bg^7-1 50 1 7 

[0 0 11] 

-rSiltiC**, *3fiW®ffi®BWtt. ilil2¥tRa^« 
[0 0 12] 

«ft®y-hE«pt, wi2«»®y- hEsisfts:^ 
■rs±3(cER$n;tii»®fi#E«iift, wE§y- 

h«ffi®Ktc/i-^n. 7)vs.=.'yj^'trc\t7)V5-0A 

[0 0 13] «lE#y-hE«»Offl^B5ttW8By-h 
«ai:l^«O^«J:0ft-3&7;V5r:>J?A*J8«t. iW 

IB® 2 mmmitm(D^mtmm<o^m*^<b:f3i'omm7)v 

5:^'?A^«e®«SBSa5&«/t«y HBt. WI2^S 

/vy HJi®ss?«5!fea^3?««ffis*ftfli-r5. 
itr3B#y- hEiis»A(r3Bm2iiiaK^&«ies-rd& 
1 BiffiKftM&iifiE-rs^s fc®?ae« 
3iJ:os!^snT*5 0. jtii2sy-hE«±{cjg^sn 

[0 0 14] t^r?, tiiBm2smmitm\t^y~y-mm 

- hEiS6«Sie<t:K£^l'bTl»SU&liiiil«ffit:r-;^ 

9 y-^fimmm i ffi«Kii:M®m^§s^i^s®^8 

[0 0 15] g(rS&£«Si^®%7-gS»irS^2K 

St, Wf2^»n-;/ HS®«I^Sa5aBjf|a)SSA 
fit-rs. BfiB-By-h«BifeBia'>;a:<tfel»£4± 
®«iiftK£^Ee.lc^ii-rSiltt>T^S. li3Eft&®BW 

<i:'b2aei±®^«)i&ie^{cj^)trX-r?.xga:, ijia 
&H)^^'^'V>•rn*» i :p®&«)Sa^±l;:Bg«Blft;3-a-, 
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7 

[0 0 1 61 tlJffiBBaSfl:ie«^©,td[;:llff$n 
|g 1 «ffir|g 1 HlfitSBIBJVi-rm^ 1 OO^RS&H 
ail{fcl/&©-&. ttIgBSlttJEEJ:DK1iJE«)^21tffi-P 

1 -^n^mm^^ 2 gFr%i9iii]iiffitt<bu. Mem i 

gf^^fflttBfjgavi-rm^ i rjo^m^i^ 5 o ~ 9 s %e 

[0 0 17] msi'»'fn*utj©^««tt^'>i';ps& 

)\,%ZL'^h. (Al) Sfc«7;i'5::i':7A (Al) ^-feT 
J*:CJgfifif*XS». l»IBS«±»cWiB«!!Ol:3©^SI 

[0 0 181 SaiH'>;a:<tt>2a«±(D&SS& 

^Stft?t!lXieiCi:-pT/t^'->S}g^T%XiSSfl,ii 
L, WffiVJ-f n*» 1 t3©&JR«©JSStt 10 0-200 

0 knmrm^-r^. 

[0 0 1 91 Wf2<fl©S«Si8^rsfcse)*^Wffll:3 
©l!l«lcJ:S¥«a*«ll©«jfi*fttt. aM»fi±»r 

^w,m^n^=.yifh^ 1 ^mn*'~y^m^-t^:rM 
>i^)v^it\tf' yi^jv^^rm 2 ^sHsj^^-rsxe 

WKS2^RS±lCJS^g!Jg^ffli:LT7*Mx-:; 

as. y-h«ffiE«:fe±t^+-v/x->3'©mi«a*i^ 
[0 0 2 01 tnmmmm{tms2^mfSii^msnssm: 

jasjg^-rsxiSi:, t5fBm2^s®±{c7;i'5='>A 

XSt. fi"jSa^l^M/1^->±tC«S^J^^ffltUT 
7* M'v'Xh/t^->^£}^^-r5Xet. 



(5) i{$lJ?7-l 50 1 7 

8 

[0 0 2 1] at(SSffiKft^«HlUTUS|g2M4l(^« 

^siiffiSiftsn^ 1 ^Mni'-yumMkmmi.iti 

:$:9E^©^©ffi«tiCJ:d7fii«^i^S©9SiS:&i£ 

rmi^mJB'&mf^t^xmt. gtriHsi^«e*/i^' 
^->s}gj$-r-5X8t, mifsi^mnf-yifimai 

nt. nutzmi^w^i'-y^izt^^i'm^mtLxy 
h/'i^->i>'imm-&nftmmt:^m\zsi,mm{^L 

[0 0 2 2] mmfRmmmKiii-&nx^^i>m2^m 
^^mmmifsn^. ^mm<o-$^\zmmmzi:^^ 

^mm±iz7)is.=:':;L.±rc\t7}vs.=.tfA^^xmi 
^mn^-y^m^t^xut, numf^i^w^^-y 

sxet, mmm3^mfs±izmj'&mmfstLxy4^ 
hV'i>7,h/M'->^mm-^xmt, 15137* m/j^ 
X h/'^^f-yamm-itiftmi&^^mizfsimm.itvx 
f- y- hE«*<fcr;=^^^/t->3'©ig 1 

[0 0 2 31 WIB«taUTUSlS2ifeK)a*5J:i;^3^ 

50 )satt^ai»ffii6fl;sniiiiffimi&«/t^->ttaKi^ffi 

[0 0 2 4] 

[fpffl] *56igirin«. miSlffiKfkliS (AhOj)/« 
2HffiBI{|:SI (Ta>Os)©-a»l»ll«|ji©^/£-?ii«g« 

i£.tz.f^23&i^.jm^vk,wsL\m (182 05 )©^aig{S 

T:i!f 7XStSSaa!l-«X8©fl:^^;^«?©aft*» s« 

40 [002 5] 

SfiBJ-rSo S4«2^%?aS34HJ-r5irc«)©?Sil^^^H 
©y-hie»©¥fflW7f h®-03T*D. stjs*?- 

1 3 0 tty- hs«gi5^>s^u. a5«#*5 1 3 2 ay- 

h«ffi«5»S^-rc 0 5~ia8«*%Bj©§t!8fi6izJ:4 

?^rSfc*©t>©T?. 04©IV-IV' iCiS^SiaT* 

[0 0 2 61 S5«*^W©mi!l8«tCJ:5*aP»liBffi 
50 K{l:;&SCtcJ:oTy-h«a®»*5J:C^y-hEiS«55> 
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(6) 

9 

a. Sffil 0 0±{C1 0 0 0~1 0 0 0 0 Aeffioi9S 
T7;i/S:r»>A (Al) S&{47;VSn'>A^^SJglS 
L-fiW^^=.>ifVXm 1 ^]»» 1 0 2, 1 0 2 • SJg 
tKfS. WSBIg 1 ^mS 1 0 2. 1 0 2' t*y- hiB« 

^2&JSIitbr«i3itH^'>^'Jl/ (Ta) 

1 ^jsn 1 0 2. 1 0 2* iimi&in^Sim. 
<o±m\zimr^. sKitr. s«i o o^nasflsiSffi 
®'^'^^Ani^E^g«^n&m2^J^le©lsts©5 o~9 lo 

So 'A\Z, iS^ETll 2 ^«S*5 1 1 0 2 
©ligaKfl:£^JSTSdt. c:cDIS^2 3fe«H$iii;TS 

Ttrfc^-fcRiissftsti. m2mmmitmi o 
jE^^b. mi ^BSi 1 0 2 »M^^«K{bsnm 1 mm 
»itm 1 0 4 ^m^t^, imm i ii<stt^(9^^A 

©-gsjtt Ah 03 -7*0. ll2l»«»^bR®fl:^iCta Ta. 
[0 0 2 7] WEm2^»H(iS8i±ffi(i*H^T ^ 

[0 0 2 8] &S(Diefiig^t:^llg|£^bSOJiS»milID 

Tin=CX I t/A 

Tm : mwm<m<om-& 

I : WM (mA) 
t : (m i n) 

A:mmsi{tmm (cm') 

[0 0 2 9] tie^T. *5S?giC*V>TmiSPgt7*JE® 
2^«JBO»S©5 0~9 8XgftST<a«EE-t?^ft:69 
!::^-lcffiSSeft;£^iST5. J^ctr, sr52aii8t?SS»E 
Tirsm 1 H:B-caioTv»s3l2^«iiSiiDxSffi± 



!^K¥7-1 50 17 

10 

[0 0 3 0] SeoT^feaWroBJSKft^. t32Hlll*5± 

o±»ca-rs2&HJii 0 6, io6's±®fc«ia 

t. -eroiJr^i^MSi 0 2. i0 2'-cy-hBB« 

[0 0 3 1] $6.(CpaBlra. Sfil0 0±{Cll2^H 
Hi 0 6. 1 0 6' t[^xmX\i^yi^)V (Ta) Sit 

«^>^';i'^&s^®ttift«frs. sjitT, iooo~ 

1 0 0 0 0 Ae«CDJSST7;W5-'>A (A 1 ) Sfctt 

7;V5 n-t; A^<feS}g^t&myt;$'n>J^L,Tlll <feK 

« 1 0 2, 1 0 2' &m^t^. wiBS 1 

ti-c. s«i 0 0 siaffiisftjsatrof fcAn. wgEj^ge 

Sn&BaiUTViSSI2^SS<DJSS®5 0~9 8%e 
i9!eETBtB$nTt»5IB2&«)Sl 0 6, 1 0 6'* 

j:t/:ig 1 ^mm 1 0 2, 1 0 2' (ORBffijg^b&^jg-r 

[0 0 3 2] dfi^t. misieoMtmit&Wii.tzt 

xh^-iz^mmmmit-^nrcf^2mmmimi os^ 
m^bs m 1 ^ma 102. 102' im^stmrnitfi 

y-bm&<oriz±)vy77-(>xm2^mmio e, 
10 6' *tBgffiKfl:sn^;ia:)4<s-5&«), ^©^2 

[0 0 3 3] 0 7«*«iga3m3Sl^lcJ:S#^SPil®ffi 

8t^fc;&sctc i^y- htiffiiB54i-*j:i;y- hEsasi^cD 

}g^«R§gr-5fc»OBIffiT*-5. a7<0«|jett. TF 
T©y- h«ffifii55^«0 5 IZTTsLfc^ 5 iCil 1 1 

0 2^m^vftw^^~>ifiy^<D±i,zm2^mm^m 
m vr^mvsmmmith. y- hEiSKi^tJH e icti^ u 
& i 5 2 1 0 6 «*-ra«b. -€-®±fc® 1 
^mmi 0 2' •t?y-hffi«i/i^->*}gj«b&a. 0 

[0 0 3 4] Jioi'sc. airiHH7©«iigtty-h«ffi 
*it;y- hE«i±(c^ 1 RBSRfbK 1 0 4*tjg^sn 

T«0. y-hE«©TSB!CS2^SS*t}^^$nT*J 
0. ««®±ffliC*HtT®2»«i6<biRl 0 8*t®^S 
nitM]glc«:%. gd8»2t:%i9Q®m4ffi«S!w<t:^#@[|if 

B8SK^b:^!S:{c i-^ry- hmmm^^is^rfY- hmm 

[0 0 3 5] M^imiZ. BI8»»3H«»<blSl 1 0$ 

y- h«ffiffl»*J:l^y- hE«S5»±{cj^i«UfcCt 
S:K5V>TttilSaH6i:l^--e*5. SSICWifflC. SIR 
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11 

1 0 0±{C3I2^«^1 0 6, 1 0 6' t.VXmfL\-ii' 

(Ta) t.it\t9>if)\^i^^±m\zm&'r^, 

myz. 1000~10000 A8S©»ST7;i'5 = 

'^K (Al) Sfctt7;U5:^'^A-&^SJg^Ufc^/-^3' 

1 1 0 2, 1 0 2' ay- hE»*<J:«y- 

\iif>9}V (Ta) Sf::tt3'>'3';V^^^&ralH^1^6i 

p 1 0 2. 1 0 2* ©±ffitjg*K-rs, ^*cv>T. m2a 
fid»±(cM3f£aii^biisi 1 (HAm^m^b, gtridms 

CO 0 3 6] iy±T. mi<g!S)i®-0tJTffifflL.fc7;i' 

( Aho,) \tm2. mmmmim ( Ta^os) 

CO 0 3 7] Sfc. m2:feJ:t):^3ffiffiKftK ( Ta 
CO 0 3 8] «l^RHtm2&SS©IBXhU 

i^mmoi^^tf^m^x^t-ti^xmi^mmoimi (di 

ffuslon)€:ettft;UTlll^jS« (Al) ©t:;Pn5^i^ 

ss*«:aiftii/'5?>. ?£oT. y-h«a©s®^£me)*v 

CO 0 3 9] y-hffi«©«|jg*®l&»«*J: 

at® 2 ^mm<o-mmm.xi^^^ c t o y- 

Sl©Br»N8E<b)!¥»-rsc:afid>T€r, :^MIia6S^IStc 

iory- vmm. y- hE«*j;t;{«)iin$*©« i « 

ffi©XT-y:;^;^;A'->j>?Sifl]±3-e-f§$, ia9«*^?l 
[C<t5aSS^gS©5p®l/'r7'?hi£^L. gws^ 

1 3 4 tty- 1 3 6 ay- 

iDtt*»?g!rJ:saSLV>!gl9llfi«fillcJ:S»f 

CO 040] SSfcPiaC. HI 0AB|^liBH9©V- 
V' {C?&oTEi»5SSSSBS^f»fffiia-e*0. 01 OB 
«WffiB9©VI-VI' fci9oTTFT«5S^-r»rHia-C 
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12 

$>0. lai 1 C«t323ia9©VII -VII ' {Cj&t>T#SD 

^^-To HlOA, BIlOB, Hll C^^C^SI 1 1 D 

{::ioTy-h«ffi*JJ:j;y-hE»S}g)Sf -5. M«s 
MC, 5!J9XS«1 0 0±»C7;l'5-'?A (Al) *1 
000-10000 ASfi©WS7?}g^Ufca/1^'-> 

i^UT^ 1 ^mm 1 0 2 ^jgiSfSo rjiasB i ^sh i 

0 2 ay- hE«fi55^. y- hltffiS5»*iJ:U:+^/t>' 
W i'©»l««iUTffifflSn5. ^C. t((IBi|g««J©± 

\zm2'^m,m\ 0 6T:5'>^;l' (Ta) $10 0~2 0 

0 OAeSOJPaTISST-5. 

w>?x 2|£^wcj:sweia5 
tHauTWJEbfc 2aiigisai6fbs«t±oTm i *± 

osi&mibf^'k^$n^m2mmmitmi o 8 ( la 
>05) (D»t\t2 0 o~5 0 0 Aad!(c-r«. ffigsies 

mit'&mmr^t. HI lD[c^Ufc<fc5lci!S^85Tm 
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